Detection of somatic quantitative genetic alterations by multiplex polymerase chain reaction for the prediction of outcome in diffuse large B-cell lymphomas.
Genomic gains and losses play a crucial role in the development of diffuse large B-cell lymphomas. High resolution array comparative genomic hybridization provides a comprehensive view of these genomic imbalances but is not routinely applicable. We developed a polymerase chain reaction assay to provide information regarding gains or losses of relevant genes and prognosis in diffuse large B-cell lymphomas. Two polymerase chain reaction assays (multiplex polymerase chain reaction of short fluorescent fragments, QMPSF) were designed to detect gains or losses of c-REL, BCL6, SIM1, PTPRK, MYC, CDKN2A, MDM2, CDKN1B, TP53 and BCL2. Array comparative genomic hybridization was simultaneously performed to evaluate the sensitivity and predictive value of the QMPSF assay. The biological and clinical relevance of this assay were assessed. The predictive value of the QMPSF assay for detecting abnormal DNA copy numbers ranged between 88-97%, giving an overall concordance rate of 92% with comparative genomic hybridization results. In 77 cases of diffuse large B-cell lymphomas, gains of MYC, CDKN1B, c-REL and BCL2 were detected in 12%, 40%, 27% and 29%, respectively. TP53 and CDKN2A deletions were observed in 22% and 36% respectively. BCL2 and CDKN2A allelic status correlated with protein expression. TP53 mutations were associated with allelic deletions in 45% of cases. The prognostic value of a single QMPSF assay including TP53, MYC, CDKN2A, SIM1 and CDKN1B was predictive of the outcome independently of the germinal center B-cell like/non-germinal center B-cell like subtype or the International Prognostic Index. QMPSF is a reliable and flexible method for detecting somatic quantitative genetic alterations in diffuse large B-cell lymphomas and could be integrated in future prognostic predictive models.